The advantage of the INADEQUATE pulse sequence is that it enables structures such as 1 and 2, or 3 and 4 to be differentiated unequivocally, without having to draw upon reference compounds. By Henri Bnmner, Heike Kauermann, and Joachim Wachter* Interest in the cubane-like molecules Cp4M4S4 (Cp = $-C,H,; M=Cr, Mo, Fe, Co) has so far been directed at the problem of the metal-metal bondl'l rather than at expanding the system with new ligand-metal combinations. The multifarious properties of cubane-like Fe3MoS4 clustersf2' stimulated a search for generally applicable methods for the synthesis of such heterometal clusters. Expansion of a precursor containing four sulfur atoms and two cyclopentadienyl-6A metal groups by two each of the isoelectronic groups MCp (M=Cr, Mo), Mn(C0)2, Fe(N0) or Co(C0) offers a facile entry to the M4S4 skeletal framework. This concept was successfully tested by reaction of the sulfur- We have now been able to confirm the general validity of the concept: Irradiation of the green and blue solutions, respectively, of 1 and 2 in tetrahydrofuran in the presence of two equivalents of IFe(C0)3NO][Ph,PNPPh3] affords the red-brown diamagnetic complexes 3 and 4, respectively, in 40-50% yieldL4"'. The isomer of 2 containing terminal sulfur ligands, complex 5 , also reacts analogously. The composition of the products Cp;M2Fe2S4(N0)2 is confirmed by elemental analysis and mass spectra. Since we have so far been unable to grow single crystals of the products, the confirmation of the structure rests primarily on spectroscopic data. The 70 eV mass spectrum of 4 shows the molecular ion and the successive cleavage of all ligands from the MoZFe2S4 skeleton, with appearance also of the doubly positively charged ion for each fragment, whereas the molecular ion 3 can be observed only in the field-desorption mass spectrum (from toluene solution). A single sharp methyl signal appears in each of the 'H-NMR spectra, at 6= 1.90 in the case of 3 and at 1.96 in the case of 4 (CDC13 solution). The IR spectra'4b1 contain absorption bands for the NO-and the C,MeS-groups, but no further metal-ligand vibration bands. The disappearance of the strong v(Mo=S) bands of 5 (485 cm-') and of the absorptions of the p2,qz-S2-and pz,q'-Sz-ligands in 1 (599, 495,445 cm-') in favor of a weak absorption at 386 cm-' can best be interpreted in terms of an equal distribution of four S-atoms over all metal centers in the form of p3-ligands.
The novel heterometal clusters 3 and 4 represent a link between the Cp4M04S, cluster, for which MO considerations point to metal-metal interactions[5a', and the isoelectronic (N0)4Fe4S4 complex, for which X-ray structure investigations have confirmed a distorted cubane-structure with four Fe-Fe bonds[sb1.
radiated for 20 h in an immersion lamp apparatus (125 W Hg-lamp). The reaction mixture is concentrated and chromatographed on Si02 (40 x 3.5 cm column), the complexes 3 and 4, respectively, being eluted as redbrown zones with toluene. Recrystallization from toluene/pentane (6 : 1) furnishes analytically pure amorphous crystals. Primary enamides"] are produced by lower organisms from amino acids, probably by decarboxylation of a,o-dehydroamino acids. We have also succeeded in performing this reaction in vitro. Decarboxylation of aliphatic and aromatic N-acyldehydroamino acidsfz1 offers the simplest route to primary enamides; it is superior to previously described methodsf3] and, in addition, opens the possibility of synthesizing (a-and (2)-enamides stereoselectively.
Aromatic and aliphatic N-acyldehydroamino acids141 decarboxylate within an hour at 145°C in the presence of bases and copper powder to afford enamides in 50-75% yield. On the whole, the reaction can be stereoselectively controlled (exceptions: examples 5 and 10 in Table 1 ): solutions of aromatic (9-N-acyldehydroamino acids in digIyme react with copper powder and pyridine to give pre- ethyl acetate/petroleum ether 19 mg cis-and 102 mg transfbacetylaminostyrene were isolated.
